Medical Science Transition Work

Hello! Glad to see you are considering taking this course as part of your sixth form studies. If you are also doing
biology, you may notice some overlap as medical science has a lot in common with the start of the A-level biology
course.

Overview

Indeed moving from GCSE Science to Level 3 Medical Science can be a daunting leap. You'll be expected to
remember a lot more facts and you will need to learn new maths skills and develop confidence in applying what you
already know to unfamiliar situations.

This work outlined below aims to give you a head start by helping you to:
e revisit some areas of your GCSE course
e |earn some useful facts from the first chapters of your A Level course
e practice of some of the maths skills you’ll need

o further your knowledge and awareness of Medical Science and its role in modern day society

Medical Science Level 3 Diploma

The course starts with an in depth study of human anatomy and physiology which underpins the whole of the two
year diploma. We examine what is going on at the cellular and biochemical level in human biology and then go on to
look at the structure and function of the nine main human body systems. Once a good understanding of the human
physiology is gained the course moves on to look at methods used to measure physiological systems and the
recording and processing of this data. Towards the end of the first year students will be able to plan, carry out and
report the findings of their own research project.

The second year of the course starts by developing knowledge and understanding about the science of medicines. It
looks at how medicines affect the body and factors that need to be considered when prescribing medication. The
course then moves on to look at what measurements can be made in the laboratory from patient specimens and
finally students carry out a case study.



Tasks

to do something personal to you that
will allow you to develop your
interests.

Section What do | need to do? Purpose Time /hrs
1 Introduction to Print (this may need to wait Helps you keep track of what you need | 0.5
Medical Science until you have printer access) to cover for each module.
the specification & read
through mod 1-3
2 GCSE recap Recap some GCSE topics that This should get you up to speed with 2
will be most useful for the the work that you would have spent
course & work on the ones that | time revising for your exams.
were only on triple science
3 Research Use some online resources to This will be one of the first topics we 1.5
research some basic biological will start on in September. It will give
molecules and answer some you a good idea as to how we will start
guestions. the course.
4 Cells intro Recap GCSE cells then research | Practise what you did at GCSE and 3
the organelles at advanced extend this to a higher level.
level.
5 Maths skills Answer the questions. There is a lot of maths in Medical 2
Science, so you need to keep this
fresh.
6 Exam questions Answer the questions. Practise the work from previous 3
sections.
7 Research Research the physiological tests | Learn to research a topic and select 3
Presentation on useful information, before
physiological summarising your findings.
measurements
8 Extras You choose! This is where you have the opportunity | ???????




TASK1

Please download and print off ready to go in your folder the WJEC Medical Science DIPLOMA specification using the
link below;

https://www.wjec.co.uk/en/qualifications/medical-science-level-3/?sub nav level=course-
materialst#ttab resources

If you can’t print right now, just read through the content for unit 1-3.

TASK 2

The following resources may help you when undertaking the GCSE recap and the ‘Researching biological molecules’
section (task 3) as well as revision guides or youtube (Mr Pollock; Khan academy; Snap revise; Fuse School; Amoeba
sisters and crash course)

https://www.s-cool.co.uk/gcse/biology

https://www.s-cool.co.uk/a-level/biology

https://www.senecalearning.com/

https://www.bbc.co.uk/bitesize/levels/z98mp3

https://www.kerboodle.com/users/login To access, | had to click on “Trouble logging in” and put my school email
address in the box that is generated. This then asked me set up a password. The institution code is zs0.

www.biologymad.com

https://www.biotopics.co.uk/wwwlinks.html

https://biologyguide.app/




The following questions will allow you to reflect on some of the areas that you may have studied at GCSE (If you did
the trilogy course, these areas will be new to you and so you will have to research harder)

Communicable diseases

1. List three safety precautions you must take when growing microorganisms in the laboratory.
2. Explain the purpose of each step involved in the preparation of an uncontaminated culture of microorganisms on a
petri dish.

3. Suggest what might limit the growth of bacteria in a culture on a Petri dish.

4. How would you work out the zone of inhibition?

Monoclonal Antibodies

Define the term "Monoclonal Antibody".

Describe the process of making monoclonal antibodies.

Name the two cell types that are fused together to make hybridoma cells.
Give two uses of monoclonal antibodies and explain how one of them works.

© N,

Nervous system

9. What are the main regions of the brain?

10. Describe the function of your temporal lobe.

11. Describe the results of Broca's work on the frontal lobe.

12. Draw a fully labelled eye and state what the parts all do.

13. Define the terms * hyperopia® and * myopia’.

14. Describe the shape of your lens when you are looking at a distant object.

15. Explain the process of accommodation when you look at an object that is close to you.
16. Describe how long sightedness is treated.

Homeostasis

17. What is the optimum temperature for body enzymes?

18. What is vasoconstriction and explain why it happens?

19. What is vasodilation and explain why it happens?

20. Describe how water is lost from the body.

21. Describe how your urine would look if you were dehydrated and how your kidneys bring about this change.
22. What does ADH stand for?

23. Explain how the levels of ADH are altered if you drink more or drink less.

24. Describe the 3 key processes that occur in a nephron.

25. Describe and then evaluate ‘Kidney dialysis’ and ‘Kidney transplant’.



TASK 3

Research biological molecules by answering all the points tabulated below.

What are monomers?

What are polymers?

What is a condensation reaction?

What is a hydrolysis reaction?

What is a monosaccharide?

How is a glycosidic bond formed?

Name the three main examples of
polysaccharides.

Describe Benedict’s test for reducing sugars

Name the two main groups of lipids

Give four roles of lipids

What is an ester bond?

Describe the emulsion test for lipids

What are the monomers that make up proteins?

Draw the structure of an amino acid

How is a peptide bond formed?

What is a polypeptide?

Describe the biuret test for proteins

How does an enzyme affect a reaction?

Give five factors which can affect enzyme action.

What is a competitive inhibitor?

What is a non-competitive inhibitor?




TASK 4

The work below is what we normally set following your lesson on Induction day - please

complete as per instructions

Molecules & Cells

What you should already know

1. Label the diagrams of a plant cell & animal cell.

Animal Cell

2. State the function of each organelle
[ ]

Plant Cell




Structure of cells using the electron microscope.

Animal Cell | Plant Cell

Identify the parts of the cells




The chemicals of life

Carbohydrates Proteins Lipids

Which
elements are
they made
from?

Are they
polymers?
Yes/No/some

Example(s) of
polymer(s)

Name the
monomers
which make
the polymer

Structure of carbohydrates

In the box below, give the formulae & draw the structure of some monosaccharides and disaccharides.




Tasks to be completed for September

1. Be able to label the parts of a plant or animal cell viewed under the electron microscope.

2. Use the internet/books to find at least 2 different labelled diagrams of plant and animal cells viewed under
the electron microscope.

3. Find out the function of the following organelles:-

Ribosomes

Rough Endoplasmic reticulum

Smooth endoplasmic reticulum

Mitochondria

Chloroplasts

Some of these answers may be similar to GCSE.

Pao Ty

4. Be able to list the three main organic molecules found in living things and the atoms they are made of.
Be able to draw the structure of alpha glucose.
6. Find out how two glucose molecules bond together to form maltose.

b



TASK 5

Maths skills — Please complete all of the following questions
1 Numbers and units

1.1 Units and prefixes

A key criterion for success in biological maths lies in the use of correct units and the management of numbers. The units
scientists use are from the Systéme Internationale — the Sl units. In biology, the most commonly used Sl base units are metre
(m), kilogram (kg), second (s), and mole (mol). Biologists also use Sl derived units, such as square metre (m?), cubic metre (m3),
degree Celsius (°C), and litre (1).

To accommodate the huge range of dimensions in our measurements they may be further modified using appropriate prefixes.
For example, one thousandth of a second is a millisecond (ms). Some of these prefixes are illustrated in the table below.

Multiplication factor Prefix Symbol
10° giga G
10° mega M
103 kilo k
1072 centi c
1073 milli m
10°® micro "
10°° nano n

Practice questions

1 Aburger contains 4 500 000 J of energy. Write this in: a kilojoules b megajoules.

2 HIVis avirus with a diameter of between 9.0x107® m and 1.20x10™7 m. Write this range in nanometres.

1.2 Powers and indices

Ten squared = 10 x 10 = 100 and can be written as 102 This is also called ‘ten to the power of 2’.
Ten cubed is ‘ten to the power of three’ and can be written as 10% = 1000.

The power is also called the index.

Fractions have negative indices:

onetenth=10"1=1/10=0.1
one hundredth = 1072 =1/100 = 0.01

Any number to the power of 0 is equal to 1, for example, 29° = 1.
If the index is 1, the value is unchanged, for example, 171 = 17.
When multiplying powers of ten, you must add the indices.

So 100 x 1000 = 100 000 is the same as 10% x 103 = 10%*3 = 10°



When dividing powers of ten, you must subtract the indices.

So 100/1000 = 1/10 = 107t is the same as 10%/10% = 10?>~3 =107

But you can only do this when the numbers with the indices are the same.
S0 10%x 2%=100 x 8 = 800

And you can’t do this when adding or subtracting.

10%+10% =100 + 1000 = 1100

102 -10° =100 - 1000 = -900

Remember: Only add and subtract the indices when you are multiplying or dividing the numbers, not adding or subtracting them.

Practice questions

3 Calculate the following values. Give your answers using indices.
al108x10° b 107 x 102 x 103 c10°+10° d 10%-107?
4 Calculate the following values. Give your answers with and without using indices.
a10°+10* b 103+ 108 c10?+10*  d100%+10°

1.3 Converting units

When doing calculations, it is important to express your answer using sensible numbers. For example, an
answer of 6230 um would have been more meaningful expressed as 6.2 mm.

If you convert between units and round numbers properly, it allows quoted measurements to be understood
within the scale of the observations.

To convert 488 889 m into km:
A kilo is 10% so you need to divide by this number, or move the decimal point three places to the left.
488 889 + 10° = 488.889 km

However, suppose you are converting from mm to km: you need to go from 103 to 1073, or move the decimal
point six places to the left.

333 mm is 0.000 333 km

Alternatively, if you want to convert from 333 mm to nm, you would have to go from 107 to 1073, or move
the decimal point six places to the right.

333 mm is 333 000 000 nm

Practice question

5 Calculate the following conversions:
a2 0.004 minto mm b 130000 msintos ¢31.3mlinto ul d 104 ng into mg
6 Give the following values in a different unit so they make more sense to the reader.

Choose the final units yourself. (Hint: make the final number as close in magnitude to zero as you can.
For example, you would convert 1000 m into 1 km.)

a2 0.000057 m b 8 600 000 pl € 68 000 ms d 0.009 cm



2 Decimals, standard form, and significant figures

2.1 Decimal numbers

A decimal number has a decimal point. Each figure before the point is a whole number, and the figures after the point represent
fractions.

The number of decimal places is the number of figures after the decimal point. For example, the number 47.38 has 2 decimal
places, and 47.380 is the same number to 3 decimal places.

In science, you must write your answer to a sensible number of decimal places.

Practice questions

1 New antibiotics are being tested. A student calculates the area of clear zones in Petri dishes in which the antibiotics have
been used. List these in order from smallest to largest.

0.0214 cm? 0.03 cm? 0.0218 cm? 0.034 cm?
2 Astudent measures the heights of a number of different plants. List these in order from smallest to largest.
22.003 cm 22.25cm 12.901 cm 12.03cm 22 cm

2.2 Standard form

Sometimes scientists need to work with numbers that are very small, such as dimensions of organelles, or very large, such as
populations of bacteria. In such cases, the use of scientific notation or standard form is very useful, because it allows the
numbers to be written easily.

Standard form is expressing numbers in powers of ten, for example, 1.5x10” microorganisms.

Look at this worked example. The number of cells in the human body is approximately 37 200 000 000 000.
To write this in standard form, follow these steps:

Step 1: Write down the smallest number between 1 and 10 that can be derived from the number to be
converted. In this case it would be 3.72

Step 2: Write the number of times the decimal place will have to shift to expand this to the original number
as powers of ten. On paper this can be done by hopping the decimal over each number like this:

IS S A A A A A ANAIA]
6.3900000000
until the end of the number is reached.
In this example that requires 13 shifts, so the standard form should be written as 3.72x10%,
For very small numbers the same rules apply, except that the decimal point has to hop backwards. For

example, 0.000 000 45 would be written as 4.5x1077.

Practice questions
3 Change the following values to standard form. a 3060 kJ b 140 000 kg c0.00018 m d 0.000 004 m
4 Give the following numbers in standard form. a 100 b 10 000 c0.01 d 21 000 000

5 Give the following as decimals.
a 10 b 4.7x10° ¢ 1.2x10%? d 7.96x10™



2.3 Significant figures

When you use a calculator to work out a numerical answer, you know that this often results in a large
number of decimal places and, in most cases, the final few digits are ‘not significant’. It is important to record
your data and your answers to calculations to a reasonable number of significant figures. Too many and your
answer is claiming an accuracy that it does not have, too few and you are not showing the precision and care
required in scientific analysis.

Numbers to 3 significant figures (3 s.f.):
7.88 254 741
Bigger and smaller numbers with 3 significant figures:

0.000 147 0.0147 0.245 39400 96200 000 (notice that the zeros before the figures and after the
figures are not significant — they just show you how large the number is by the position of the decimal point).

Numbers to 3 significant figures where the zeros are significant:

207 4050 1.01 (any zeros between the other significant figures are significant).
Standard form numbers with 3 significant figures:

9.42x10° 1.56x10®

If the value you wanted to write to 3.s.f. was 590, then to show the zero was significant you would have to
write:

590 (to 3.s.f.) or 5.90 x 102

Remember: For calculations, use the same number of figures as the data in the question with the lowest
number of significant figures. It is not possible for the answer to be more accurate than the data in the
question.

Practice question

6  Write the following numbers toi 2 s.f. and ii 3 s.f.
a76d44g
b 27.54 m
c4.3333g
d 5.995x10%cm?
7 The average mass of oxygen produced by an oak tree is 11800 g per year.

Give this mass in standard form and quote your answer to 2 significant figures.



3 Working with formulae

It is often necessary to use a mathematical formula to calculate quantities. You may be tested on your ability
to substitute numbers into formulae or to rearrange formulae to find specific values.

3.1 Substituting into formulae

Think about the data you are given in the question. Write down the equation and then think about how to
get the data to substitute into the equation. Look at this worked example.

A cheek cell has a 0.06 mm diameter. Under a microscope it has a diameter 12 mm. What is the magnification?

magnification = image size (mm) + object size (mm) or M= é

Substitute the values and calculate the answer: M =12 mm/0.06 mm =12/0.06 = 200
Answer: magnification = x200 (magnification has no units)

Sometimes an equation is more complicated and the steps need to be carried out in a certain order to
succeed. A general principle applies here, usually known by the mnemonic BIDMAS. This stands for Brackets,
Indices (functions such as squaring or powers), Division, Multiplication, Addition, Subtraction.

Practice questions

1 Calculate the magnification of a hair that has a width of 6.6 mm on a photograph. The hair is 165 um wide.
2 Estimate the area of a leaf by treating it as a triangle with base 2 cm and height 9 cm.

3 Estimate the area of a cell by treating it as a circle with a diameter of 0.7 um. Give your answer in um?2,

4

An Amoeba population starts with 24 cells. Calculate how many Amoeba cells would be present in the culture after 7 days if
each cell divides once every 20 hours. Use the equation Nt = No x 2" where N:= number after time t, No= initial population, n
= number of divisions in the given time t.

5 Inaquadrat sample, an area was found to contain 96 aphids, 4 ladybirds, 22 grasshoppers, and 3 ground beetles. Calculate
2
the diversity of the site using the equation D= 1— Z(ﬁj where n = number of each species, N = grand total of all species,

and D = diversity.
Remember: In this equation there is a part that needs to be done several times then summed, shown by the symbol Z.

3.2 Rearranging formulae

Sometimes you will need to rearrange an equation to calculate the answer to a question. For example, the relationship between
magnification, image size, and actual size of specimens in micrographs usually uses the equation M

/
= 6, where M is magnification, / is size of the image, and O = actual size of the object.

You can use the algebra you have learnt in Maths to rearrange equations, or you can use a triangle
like the one shown.

Cover the quantity you want to find. This leaves you with either a fraction or a multiplication:

M=1+0 O=|+M I=Mx0



Practice questions

6 Afatcellis 0.1 mm in diameter. Calculate the size of the diameter seen through a microscope with a magnification of x50.
7 A Petri dish shows a circular colony of bacteria with a cross-sectional area of 5.3 cm?. Calculate the radius of this area.

8 Inaphotograph, a red blood cell is 14.5 mm in diameter. The magnification stated on the image is x2000. Calculate the real
diameter of the red blood cell.

9 Rearrange the equation 34 = 2a/135 x 100 and find the value of a.

10 The cardiac output of a patient was found to be 2.5 dm3min~tand their heart rate was 77 bpm. Calculate the stroke volume
of the patient.

Use the equation: cardiac output = stroke volume x heart rate.

biomass transferred N
biomass takenin

11 In a food chain, efficiency = 100

A farmer fed 25 kg of grain to his chicken. The chicken gained weight with an efficiency of 0.84. Calculate the weight gained
by the chicken.

4 Magnification

To look at small biological specimens you use a microscope to magnify the image that is observed. The microscope was
developed in the 17th century. Anton van Leeuwenhoek used a single lens and Robert Hooke used two lenses. The lenses focus
light from the specimen onto your retina to produce a magnified virtual image. The magnification at which observations are
made depends on the lenses used.

4.1 Calculating the magnifying power of lenses

Lenses each have a magnifying power, defined as the number of times the image is larger than the real object. The magnifying
power is written on the lens.

To find the magnification of the virtual image that you are observing, multiply the magnification powers of each lens used. For
example, if the eyepiece lens is x10 and the objective lens is x40 the total magnification of the virtual image is 10 x 40 = 400.

Practice questions

1 Calculate the magnification of the virtual image produced by the following combinations of lenses:

a objective x10 and eyepiece x12 b objective x40 and eyepiece x15

4.2 Calculating the magnification of images

Drawings and photographs of biological specimens should always have a magnification factor stated. This indicates how much
larger or smaller the image is compared with the real specimen. The magnification is calculated by comparing the sizes of the
image and the real specimen. Look at this worked example.

The image shows a flea which is 1.3 mm long. To calculate the magnification of the image, measure the

image (or the scale bar if given) on the paper (in this example, the body length as indicated by the line A—B).
A B




For this image, the length of the image is 42 mm and the length of the real specimen is 1.3 mm.

length of image

: =42/1.3=32.31
length of real specimen

magnification =

The magnification factor should therefore be written as x32.31

Remember: Use the same units. A common error is to mix units when performing these calculations. Begin each time by
converting measurements to the same units for both the real specimen and the image.

Practice question

2 Calculate the magnification factor of a mitochondrion that is 1.5 um long.

4.3 Calculating real dimensions

Magnification factors on images can be used to calculate the actual size of features shown on drawings and photographs of
biological specimens. For example, in a photomicrograph of a cell, individual features can be measured if the magnification is
stated. Look at this worked example.

The magnification factor for the image of the open stoma is x5000.

This can be used to find out the actual size of any part of the cell, for example, the length of one guard cell, measured from A to
B.

Step 1: Measure the length of the guard cell as precisely as possible. In this example the image of the guard cell is 52 mm long.
Step 2: Convert this measurement to units appropriate to the image. In this case you should use um because it is a cell.

So the magnified image is 52 x 1000 = 52 000 um A

_-—
Step 3: Rearrange the magnification equation (see Topic 3.2) to get:
real size = size of image/magnification = 52 000/5000 = 10.4

So the real length of the guard cell is 10.4 um.




Practice question

3 Use the magnification factor to determine the actual size of a bacterial cell.

x26000

5 Percentages and uncertainty

A percentage is simply a fraction expressed as a decimal. It is important to be able to calculate routinely, but is often incorrectly
calculated in exams. These pages should allow you to practise this skill.

5.1 Calculating percentages as proportions

To work out a percentage, you must identify or calculate the total number using the equation:

number nt rcent f total number
percentage = umber you want as a percentage of total numbe « 100%
total number

For example, in a population, the number of people who have brown hair was counted.
The results showed that in the total population of 4600 people, 1800 people had brown hair.
The percentage of people with brown hair is found by calculating:

number of people with brown hair
total number of people

x 100

_ 1800

= x 100 = 39.1%
4600

Practice questions

1 The table below shows some data about energy absorbed by a tree in a year and how some of it is

transferred.
Energy absorbed by the tree in a year 3 600 000 kJ/m?
Energy transferred to primary consumers 2240 kJ/m?
Energy transferred to secondary consumers 480 kJ/m?

Calculate the percentage of energy absorbed by the tree that is transferred to
a primary consumers b secondary consumers.
2 Onein 17 people in the UK has diabetes.

Calculate the percentage of the UK population that have diabetes.



5.2 Calculating the percentage change

When you work out an increase or a decrease as a percentage change, you must identify, or calculate, the total original amount:

. increase
% increase= —— — x 100

original amount

decrease
% decrease = ———— x 100
original amount

Remember: When you calculate a percentage change, use the total before the increase or decrease, not the final total.

Practice questions

3 Convert the following mass changes as percentage changes.

Suc;oosle d‘:::c' / Initial mass / g Finalmass / g Mass change / g chZ?\::::‘r:arﬁ:ss
0.9 1.79 1.06
0.7 1.86 1.30
0.5 1.95 1.70
0.3 1.63 1.76
0.1 1.82 2.55

5.3 Measurement uncertainties

When you measure something, there will always be a small difference between the measured value and the
true value. This may be because of the size of the scale divisions on your measuring equipment, or the
difficulty of taking the measurement. This is called an uncertainty.

To estimate the uncertainty of a measurement with an instrument with a marked scale such as a ruler, a
good rule of thumb is to let the uncertainty be equal to half the smallest division on the scale being used.
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Using a ruler with a mm scale, the length of the leaf seems to be 74 mm. The smallest division is 1 mm, so the
uncertainty is 0.5 mm. The true length is therefore 74 mm +/- 0.5 mm.

Practice question

4 Give the uncertainty for the following pieces of equipment:
a large measuring cylinder with 2 cm3divisions
b digital stopwatch timer measuring to the nearest hundredth of a second

¢ thermometer with 0.1 °C divisions.



5.4 Calculating percentage uncertainties

The uncertainty is the range of possible error either side of the true value due to the scale being used, so the value recorded for
the measurement = closest estimate +/- uncertainty.

The difference between the true value and the maximum or minimum value is called the absolute error.

Once the absolute error has been established for a particular measurement, it is possible to express this as a percentage
uncertainty or relative error. The calculation to use is:

. absolute error
relative error= ——M— x 100%

measured value
In the leaf example above, the absolute error is +/-0.5 mm.
The relative error is therefore:

0.5/74 x 100% = 0.7%

Practice questions

5 Complete the table to show the missing values in the last two columns.

Measurement made Equipment used Absolute error Relative error
Length of a fluid column in a respirometer | mm scale 0.5 mm
is 6 mm
Volume of a syringe is 12 cm3 of liquid 0.5 cm? divisions
Changeinmassof 1.6 g balance with 2 d.p.

6 Scatter graphs and lines of best fit

The purpose of a scatter graph with a line of best fit is to allow visualisation of a trend in a set of data. The graph can be used to
make calculations, such as rates, and also to judge the correlation between variables. It is easy to draw such a graph but also
quite easy to make simple mistakes.

6.1 Plotting scatter graphs

The rules when plotting graphs are:

e  Ensure that the graph occupies the majority of the space available:
o In exams, this means more than half the space
o Look for the largest number to help you decide the best scale
o The scale should be based on 1, 2, or 5, or multiples of those numbers

e  Ensure that the dependent variable that you measured is on the y-axis and the independent variable that you varied is
on the x-axis

e  Mark axes using a ruler and divide them clearly and equidistantly (i.e. 10, 20, 30, 40 not 10, 15, 20, 30, 45)
e  Ensure that both axes have full titles and units are clearly labelled

e Plot the points accurately using sharp pencil ‘x’ marks so the exact position of the point is obvious



e Draw a neat best fit line, either a smooth curve or a ruled line. It does not have to pass through all the points. Move the
ruler around aiming for:

o as many points as possible on the line
o the same number of points above and below the line

e Iftheline starts linear and then curves, be careful not to have a sharp corner where the two lines join. Your curve
should be smooth

e Confine your line to the range of the points. Never extrapolate the line beyond the range within which you measured

e Add a clear, concise title.

Remember: Take care, use only pencil and check the positions of your points.

Practice questions

1 Use your calculated data in Topic 5.2 question 3 to plot a graph of % mass change against sucrose concentration.
2 For each of the tables of data:

a Plot a scatter graph

b Draw a line of best fit

¢ Describe the correlation

Turbidity of casein samples at different pH . . Rate of oxygen
% transmission (blue S 9 IR roduction b

pH . concentration / % P u _
light) pondweed / mm3 s

9.00 99 6.5 1.6

8.00 99 5.0 2.1

6.00 87 3.5 1.2

5.00 67 2.0 0.8

4.75 26 1.0 0.5

4.50 30 0.5 0.2

4.00 24

3.75 43

3.50 64




TASK 6
Now have a go at answering the following questions using your research notes that you have just made and some
of the maths you have just done

Biochemistry Questions

3 a Name the type of reaction that would occur when:
i monomers join to form a biological polymer (1 mark)
ii abiological polymer is separated into monomers. (1 mark)
b Two monosaccharides can join to form a disaccharide.
i Complete the word equation.

glucose B fructose = ....cooevvvvvccveeee @i (2 marks)

ii  Name the type of bond formed between glucose and fructose. (1 mark)

iii Describe how you would test for the presence of glucose in a food sample. (2 marks)

¢ i Describe the chemical difference between saturated and unsaturated fatty acids. (2 marks)
ii  Name one part of the cell where phospholipids are found. (1 mark)

4 The enzyme amylase catalyses the following reaction:
starch @ water - maltose
a A student carries out this reaction and adds a few drops of iodine in potassium iodide to the reaction
mixture.
i State what colour would be seen if all the starch had been digested. (1 mark)

ii The student carried out the same reaction using amylase that had been boiled
beforehand. State, and explain, what colour would be seen after adding iodine to
this reaction mixture. (3 marks)

Cell Biology Questions

5 a Complete Table 1 to give two ways in which the structure of a plant cell differs from that of an animal cell.(2 marks)
Table 1

Plant cell Animal cell

1.




b Table 2 shows the amounts of three different substances in the seeds of various plants.

Table 2
Percentage of total mass of three different substances in the
Plant seeds of various plants
Proteins Polysaccharides Lipids
buckwheat 15 84 1
brazil nut 14 8 78
mung bean 29 69 2
sesame 25 16 59

Name the plant seed which has the greatest percentages of

i polymersin its seeds

ii  nitrogen-containing substances in its seeds.

.................................................................................................................................... (1 mark)

¢ One of the polysaccharides found in plant seeds is starch. A student decided to find out which of the
seeds had cells with the most starch. The student used a microscope and a suitable stain.

Outline the method the student used.

.......................................................................................................................................... (3 marks)

Adapted from AQA Biology June 2004



6 The table lists some features of prokaryotic cells, eukaryotic cells, and viruses.

Complete the table: P if feature is always present, A if feature is absent, S if feature sometimes occurs.

Feature Prokaryotic cell Eukaryotic cell Virus

cell wall P S A

cell-surface membrane

ribosomes

plasmid

nucleic acids

mitochondria

capsid
chloroplasts
(7 marks)
b Amylase has tertiary structure but no quaternary structure.
i State the number of polypeptide chains in amylase. (1 mark)
ii Covalent bonds can be found in amylase. Suggest two other types
of bond that could be present in amylase. (2 marks)
7 a Thetable below shows some features present in biological molecules.
Complete the table by using a tick (V) to show if a feature is present.
amino acid starch fatty acid
can be saturated or unsaturated
contains glucose monomers
contains the chemical group COOH
(3 marks)

b A student designs an investigation to determine the effect of substrate concentration on the rate of an
enzyme reaction.

They decide to carry out the investigation at 35 2C.
i State two other variables that must be kept constant during the investigation. (2 marks)

The results of the investigation are shown in the sketch graph below. The student repeats the same
investigation, but in the presence of a competitive inhibitor of the enzyme.

rate of
reaction

substrate concentration

ii Copy the graph and sketch another line to show results in the presence of a competitive inhibitor.
(2 marks)

¢ Explain how the structure of phospholipids enables them to form cell membranes. (3 marks)



TASK 7

Prepare a PowerPoint presentation on some current methods of physiological testing in Medical Science that
interests you. This will help with your skills to research and look into the content of unit 2.

The list below shows the tests you will be required to understand. Research how the test works, normal range
results, outside normal range results and what diseases that could indicate.

Physiological measurement tests

e cardiac physiology (e.g. electrocardiograms (ECG): ambulatory and stress, echocardiography,
exercise tolerance testing, blood pressure)

e respiratory physiology (e.g. respiratory rate, peak expiratory flow, spirometry, oximetry)

e neurophysiology (e.g. nerve conduction studies, electromyography, electroencephalography,
evoked potentials)

o audiology (otoscopic examination, pure tone audiometry, tympanometry tuning fork tests)

e Gl physiology (endoscopy, measurement of muscle and sphincter function)

« ophthalmic physiology (ophthalmic imaging, intra-ocular pressure measurements)

e urodynamics (free flow rate, cystometry)

e vascular function (scans: carotid, peripheral arterial, peripheral venous)

TASK 8 — optional extras!

Medicine TED talks

https://www.ted.com/playlists/432/what you need to know about me

https://www.ted.com/playlists/449/let s redesign the medical exp

Youtube — loads here, but try to focus on the physiology & clinical tests

https://www.youtube.com/user/Campbellteaching/playlists

Quizizz & kahoot

Choose a topic & make your own revision quizizz/ kahoot to share with the group

MOOCs

Again, loads out there, but | would recommend doing this course first: https://www.coursera.org/learn/physiology

Please don't feel that you have to pay to produce a certificate to show you’ve completed this, but some screen
shots of your progress would be great!

Read related books of your choice (lots of choice here, but I’'ve suggested a few appropriate ones below). There are
SO0 many ways you can extend your understanding on this course.
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